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© METHOD AND DEVICE FOR SLITTING ARTICLES. 
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© A slitter (14) for slitting an article comprising an 
article containing part (27) formed in a cutting box 
(23) and a shutter device (21) to close and open the 
bottom of said article containing part (27). in which 
the shutter device (21) is provided with: a small 
fixture (56) to turn around a support shaft (58) ex- 
tending approximately in parallel with the bottom of 
the article containing part (27) for opening and clos- 
ing said bottom; a pushing rod (62) to abut on the 
underside of the small fixture (56) and move back 
and forth with respect to said underside; and a 
closing/opening cylinder device (63) to actuate said 
pushing rod (62) and close the bottom of the article 
containing part (27) by pushing upward the small 
fixture (56) with said pushing rod (62). 
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FIELD OF THE INVENTION 

The present invention relates to a goods drop 
out device and method therefor. More particularly, 
the invention relates to a goods drop out device 5 
suitable for picking of goods in a goods delivery 
center and so forth. 

PRIOR ART 

10 

(A) As disclosed in Japanese Unexamined Utility 
Model Publication No. 2-86903, a conventional 
goods picking device employs goods receptacle 
portions defined in a drop out box and opening 

and closing devices for opening and closing is 
bottoms of the goods receptacle portions so that 
the goods can be dropped out of each goods 
receptacle portion by an opening operation of 
the opening and closing device onto a collecting 
conveyer or so forth. 20 

Here, in the conventional goods drop out 
device, the opening and closing device com- 
prises an opening and closing member for 
opening and closing the bottom of the goods 
receptacle portion by movement in parallel to 25 
the bottom, and an opening and closing cylinder 
assembly for shifting the opening and closing 
member in a range where the opening and 
closing member is permitted to open and close 
the bottom of the goods receptacle portion. 30 

However, in the prior art, when the sizes of 
the goods to be objects of dropping out are 
different from each other, the arrangement pat- 
tern of the goods receptacle portion defined in 
the drop out box can be differentiated resulting 35 
in difference of the size of the bottom opening 
of each goods receptacle portion to be opened 
and closed by the opening and closing member, 
and thus in difference of the range of movement 
of the opening and closing member to accord- 40 
ingly differentiate the stroke length of the open- 
ing and closing cylinder assembly. Namely, in 
the prior art. for every drop out devices adapted 
to drop out mutually different sizes of goods, 
opening and closing cylinder assemblies having 45 
different stroke lengths are required. 

An object of the invention is to improve 
efficiency of facility by enabling to certainly 
open and close a bottom opening and closing 
member for goods receptacle portions having 50 
mutually different bottom opening size employ- 
ing an opening and closing cylinder assembly 
having uniform stroke length. 

(B) On the other hand, in the conventional goods 
picking device, dropping out of the goods onto 55 
the collecting conveyer or so forth is by storing 

the goods in a plurality of goods receptacle 
portions defined by partitions inserted into the 



drop out box and by opening operation of the 
opening and closing devices. 

Here, as disclosed in Japanese Unexamined 
Utility Model Publication 2-86903, in the conven- 
tional goods dropping out method, the opening 
and closing member corresponding to each in- 
dividual goods receptacle portion defined in the 
drop out box by means of partitions is provided 
so that the opening and closing member cor- 
responding to the individual goods receptacle 
portion is operated to open upon dropping out of 
the goods in each goods receptacle portion. 

However, in the prior art, it has been re- 
quired to provide the opening and closing mem- 
ber and the their driving portion for each of the 
goods receptacle portions. Accordingly, between 
the drop out devices for respectively different 
sizes of the goods as objects for dropping out 
and having different arrangement patterns of the 
goods receptacle portions defined in the drop 
out boxes, the installation condition of the open- 
ing and closing members and the driving por- 
tions therefore should be mutually different. 
Therefore, in the prior art, in order to enable 
dropping out of various sizes of goods, it be- 
comes necessary to provide a plurality of kinds 
of drop out devices for respective sizes of the 
goods, which are differentiated not only in the 
arrangement of the partitions in the drop out 
boxes but also in the installation manner of the 
opening and closing members and the driving 
portions therefor, thus lowering efficiency of fa- 
cility. 

An object of the invention is to improve the 
efficiency of facility by enabling dropping out of 
various sizes of goods employing the drop out 
devices having common basic constructions. 
(C) On the other hand, as disclosed in Japanese 
Unexamined Utility Model Publication No. 2- 
86903, the conventional picking device receives 
the goods in a plurality of goods receptacle 
portions defined in matrix form in the drop out 
box, moves a larger opening and closing mem- 
ber which can open and close the bottoms of 
respective goods receptacle portions simulta- 
neously per one column, is moved per column, 
operates smaller opening and closing members 
arranged at the tip end of the larger opening 
and closing member and independently opening 
and closing the bottoms of respective individual 
goods receptacle portions to open and close 
and thus drops out the goods in respective 
goods receptacle portions onto the collecting 
conveyer or so forth. 

Here, in the conventional goods dropping 
out method, when the number of goods left in 
the leading column among the columns in which 
the goods are maintained, is less than a neces- 
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sary number, a number of the smaller opening 
and closing members corresponding to the 
number derived as a remainder after subtracting 
the maintained number of goods in the leading 
column and subtracting the number of goods 5 
per column (for example number of goods in n 
columns), are held open, and the larger opening 
and closing members of the leading column and 
n columns are moved simultaneously to enable 
the necessary number of goods to be dropped io 
out. 

On the other hand, in the conventional 
goods dropping out method, when the sizes of 
the goods to be dropped out are differentiated, 
the arrangement patterns of the goods recepta- rs 
cle portions defined in the drop out boxes are 
differentiated so that the sizes of the bottom 
openings of respective goods receptacle por- 
tions to be opened and closed by the smaller 
opening and closing members are differentiated. 20 
Then, it can be considered to improve the effi- 
ciency of the facility by adapting the length of 
the smaller opening and closing member in the 
motion direction of the larger opening and clos- 
ing member to an arrangement pattern having 25 
an average length in that direction and by using 
the smaller opening and closing members of 
this length in common to the arrangement pat- 
tern of the other goods receptacle portions of 
different length in that direction. 30 

However, in the conventional goods drop out 
method, in which the smaller opening and clos- 
ing member of an average length is to be used 
in common to various arrangement patterns of 
the goods receptacle portions, and the smaller 35 
opening and closing members and the larger 
opening and closing members are operated in 
the manner set forth above, is not efficient for 
the arrangement pattern having a large number 
of columns due to small size of the goods. 40 
Namely, in the arrangement pattern having a 
large number of columns for small size goods, 
the tip end portions of the smaller opening and 
closing members can extend beyond the cor- 
responding goods receptacle portions to partly 45 
block the bottoms of the goods receptacle por- 
tions in the adjacent column. As a result, when 
the larger opening and closing members are 
moved simultaneously for dropping out the 
goods, not all of the goods receptacle portions 50 
which are to be opened by the smaller opening 
and closing members can be opened sufficient- 
ly. Therefore, it becomes not possible to drop 
out with certainly a necessary total drop out 
number. 55 

An object of the invention is to enable to 
drop out with certainly a necessary total number 
when the common configuration of the smaller 



opening and closing members are designed to 
be used in common for various arrangement 
patterns of the goods receptacle portions. 

DISCLOSURE OF THE INVENTION 

According to the present invention as defined 
in claim 1, a goods drop out device having goods 
receptacle portions defined in a drop out box and 
opening and closing devices for opening and clos- 
ing the bottoms of the goods receptacle portions, 
comprises: the opening and closing devices each 
comprising an opening and closing member pivota- 
ble about a support shaft extending substantially in 
parallel to the bottom of the goods receptacle por- 
tion for opening and closing the bottom; a pushing 
rod contacting with the lower surface of the open- 
ing and closing member and moving toward and 
away from the lower surface; and an opening and 
closing cylinder device for driving the pushing rod 
and operating to close the bottom of the goods 
receptacle portion by pushing up the opening and 
closing member by the pushing rod. 

According to the present invention as defined 
in claim 2, goods dropping out method, in which 
goods are stored in a plurality of goods receptacle 
portions defined by partitioning walls inserted into a 
drop out box, opening and closing devices pro- 
vided on the bottoms of respective goods recepta- 
cle portions is operated to open to enable dropping 
out of the goods in respective goods receptacle 
portions, comprises the steps of: selecting insertion 
positions of the partitioning walls in the drop out 
box to modify an arrangement pattern of the goods 
receptacle portions in the drop out box; to provide 
a plurality of smaller opening and closing members 
corresponding to a minimum interval of the parti- 
tioning walls to be inserted into the drop out box in 
parallel relationship to each other; and operating all 
of smaller opening and closing members at least 
partly corresponding to the bottom of the goods 
receptacle portions upon dropping out the goods 
therefrom. 

According to the present invention as defined 
in claim 3, goods drop out device defining a plural- 
ity of goods receptacle portions defined by parti- 
tioning walls which are inserted into a drop out box, 
having an opening and closing device at the bot- 
tom of each of the goods receptacle portions so 
that dropping out of the goods in the goods recep- 
tacle portions by opening operation of the opening 
and closing device, comprises: the partitioning 
walls have selectable insertion positions in the drop 
out box for modifying the arrangement pattern of 
the goods receptacle portions defined in the drop 
out box; and the opening and closing device in- 
cludes a plurality of smaller opening and closing 
members corresponding to the minimum interval of 



5 



EP 0 550 764 A1 



6 



the partitioning walls inserted, in parallel relation- 
ship to each other; and upon dropping out of the 
goods from respective goods receptacle portions, 
opening all of the smaller opening and closing 
members at least partly corresponding to the bot- 
tom of the goods receptacle portions. 

According to the present invention as defined 
in claim 4, goods dropping out method, in which 
goods are stored in a plurality of goods receptacle 
portions defined in a matrix fashion within a drop 
out box, a large opening and closing member 
which can simultaneously open and close the bot- 
toms of respective goods receptacle portions in 
one column being moved per column, smaller 
opening and closing members provided on the tip 
end of the larger opening and closing member and 
capable of opening and closing the bottoms of 
respective goods receptacle portions independently 
are operated to open and close for enabling drop- 
ping out of goods in each goods receptacle portion, 
wherein the dropping out method comprising the 
steps of: when the number of goods maintained in 
a leading column where the goods is remained is 
smaller than a required total number to be dropped 
out, initially operating all of the smaller opening 
and closing members to open to drop out the 
goods remained in the leading column; when the 
required necessary number to be dropped out after 
dropping out of the leading column is in excess of 
a unit number of the column, moving the larger 
opening and closing member over corresponding 
columns with maintaining all of the smaller opening 
and closing members at an open condition for 
dropping out the goods per column; and moving 
the larger opening and closing member over one 
column with opening only a number of the smaller 
opening and closing members corresponding to the 
remaining necessary number to be dropped out 
and closing the remaining smaller opening and 
closing members after the foregoing drop out op- 
eration. 

According to the present invention as defined 
in claim 5, goods dropping out method, in which 
goods are stored in a plurality of goods receptacle 
portions defined in a matrix fashion within a drop 
out box, a large opening and closing member 
which can simultaneously open and close the bot- 
toms of respective goods receptacle portions in 
one column, and being moved per column, smaller 
opening and closing members provided on the tip 
end of the larger opening and closing member and 
capable of opening and closing the bottoms of 
respective goods receptacle portions independently 
are operated to open and close for enabling drop- 
ping out of goods in each goods receptacle portion, 
wherein the dropping out method comprising the 
steps of: when the number of goods maintained in 
a leading column where the goods is remained is 



smaller than a required total number to be dropped 
out, initially operating all of the smaller opening 
and closing members to open to drop out the 
goods remained in the leading column; operating 

5 all of the smaller opening and closing members to 
close after dropping out of goods; when the re- 
quired necessary number to be dropped out after 
dropping out of the leading column is in excess of 
a unit number of the column, moving the larger 

jo opening and closing member over only one column 
to repeat the foregoing operation for dropping out 
goods per column; and after the foregoing drop- 
ping out, operating only a number of the smaller 
opening and closing members corresponding to the 

;5 remaining necessary number to be drop out after 
the foregoing the drop out operation. 

According to the present invention defined in 
claim 6, in the goods drop out method defined in 
claims 4 or 5 further includes a step, when the 

20 goods in a plurality of columns are to be dropped 
out, the smaller opening and closing members 
which is once opened for opening the bottom of 
the goods receptacle portions, are stopped for a 
preset period after dropping out in advance of 

25 operation of the smaller opening and closing mem- 
bers to close. 

EFFECT OF THE INVENTION 

30 (A) According to the present invention as de- 
fined in claim 1, the following effects can be 
attained. 

According to the present invention, the 
pushing rods driven by the opening and closing 

35 cylinder devices are contact the lower surfaces 
of the opening and closing members to close 
the bottom of the goods receptacle portions by 
pushing up the opening and closing members 
by the pushing rods and to open the bottom of 

40 the goods receptacle portions by pivoting due to 
the weights of the opening and closing mem- 
bers themselves in response to retraction of the 
pushing rods. The goods can be dropped out 
from the goods receptacle portions which are 

45 opened at the bottoms. 

Accordingly, in the present invention, even 
when the opening and closing cylinder devices 
having a uniform stroke are employed, the open- 
ing and closing members of the different length 

so can be opened and closed with certainly. Thus, 
by employing the opening and closing cylinder 
devices having a uniform stroke, the bottom 
opening and closing members for the goods 
receptacle portions having different bottom 

55 opening sizes can be opened and closed with 
certainly to improve efficiency of facility. 
(B) According to the present invention as de- 
fined in claims 2 and 3, the following effect can 
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be attained. 

According to the present invention, when the 
sizes of the goods to be the objects for drop- 
ping out are different, the arrangement pattern 
of the goods receptacle portions defined in the 5 
drop out box is changed by changing the insert- 
ing positions of the partitioning walls in the drop 
out box , and the smaller opening and closing 
members to be operated to open upon dropping 
out of the goods are appropriately selected cor- 10 
responding to variation of the arrangement pat- 
terns of the goods receptacle portions. Namely, 
by changing the insertion position of the parti- 
tioning walls and selection of the smaller open- 
ing and closing members to be opened, it be- 75 
comes possible to drop out a variety of sizes of 
goods employing the drop out devices having 
the same basic construction for improving the 
efficiency of the facility. 

(C) According to the present invention as de- 20 
fined in claim 4, the manner of opening and 
closing operation of the smaller opening and 
closing members and the larger opening and 
closing member for dropping out the goods are 
as follows: 25 
© When the number of goods in the leading 
column where the goods are maintained is 
smaller than the total number to be dropped 
out, all of the smaller opening and closing 
members are operated to open to drop out 30 
the goods maintained in the above-mentioned 
leading column. 

® After dropping out in the above-mentioned 
(T), if the remaining necessary number to be 
dropped out exceeds the column units, the 35 
larger opening and closing member is moved 
over a corresponding number of columns 
with maintaining all smaller opening and clos- 
ing members at open position. 
@ After dropping out in the above-mentioned 40 
@, the larger opening and closing member is 
moved over one column with opening the 
smaller opening and closing members, the 
number of which corresponds to the remain- 
ing necessary number to be dropped out. 45 
According to the present invention as de- 
fined in claim 5, the manner of opening and 
closing operation of the smaller opening and 
closing members and the larger opening and 
closing member for dropping out the goods are 50 
as follows: 

(J) When the number of goods in the leading 
column where the goods are maintained is 
smaller than the total number to be dropped 
out, all of the smaller opening and closing 55 
members are operated to open to drop out 
the goods maintained in the above-mentioned 
leading column. 



© After dropping out in the above-mentioned 
Q), all the smaller opening and closing mem- 
bers are operated to close, and the larger 
opening and closing member is moved over 
one column. 

© After dropping out in the above-mentioned 
©, if the remaining necessary number to be 
dropped out exceeds the column units, the 
larger opening and closing member is moved 
over one column to repeat the above-dis- 
cussed operation for dropping out the goods 
per column. 

@ After dropping out in the above-mentioned 
© , only smaller opening and closing mem- 
bers, the number of which corresponds to the 
remaining necessary number to be dropped 
out, are opened. 
In the present invention as defined in claim 
4 or 5, when the goods are dropped out from 
the goods receptacle portions, the smaller open- 
ing and closing members corresponding to 
those goods receptacle portions are always set 
to an open condition. Accordingly, even when 
the same configuration of the smaller opening 
and closing members (for example, the smaller 
opening and closing member of an average 
length) is employed in common to various ar- 
rangement patterns of the goods receptacle por- 
tions and when it is applied to the arrangement 
pattern having a large number of columns due 
to small size of the goods, the tip ends of the 
smaller opening and closing members will never 
block the goods receptacle portions in the adja- 
cent column even partly to enable to drop out 
with certainly a total necessary number of goods 
to be drop out. 

In the present invention as defined in claim 
6, in the inventions defined in claims 4 or 5, 
when the goods in a plurality of columns are to 
be dropped out, in advance of operation for 
closing the smaller opening and closing mem- 
bers which are once opened for dropping out 
the corresponding goods for opening the bottom 
of the goods receptacle portions, the smaller 
opening and closing members are stopped in 
their open position for a predetermined period of 
time after dropping out. By this, the goods to be 
dropped out will never be clamped by the small- 
er opening and closing member and are permit- 
ted to be dropped out with certainly. 

It should be noted that the period for stop- 
ping the smaller opening and closing members 
in their open position corresponds to a dropping 
out period of the goods. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a fragmentary illustration showing one 
embodiment of a picking device, to which the 
present invention is applied; 
Fig. 2 is a perspective view of the major portion 
of Fig. 1; 

Fig. 3 is a fragmentary illustration showing a 

reservoir tank and a drop out device; 

Fig. 4 is a sectional view showing an opening 

and closing device in the drop out device; 

Fig. 5 is a perspective view of a partitioning wall 

of the drop out device; 

Fig. 6 is a plan view showing the drop out 
device; 

Fig. 7 is an illustration showing various arrange- 
ment pattern of the drop out devices; 
Fig. 8 is an illustration showing opening and 
closing operation of the opening and closing 
device; and 

Fig. 9 is a illustration showing another opening 
and closing operation of the opening and closing 
device. 

BEST MODE FOR IMPLEMENTING THE INVEN- 
TION 

As shown in Figs. 1 - 3, a picking device 10 is 
formed as a unit of a plurality of sets (for example, 
20 sets) of reservoir devices 13 corresponding to 
each of a plurality of kinds of goods (for example 
20 kinds), and a drop out devices 14 arranged with 
respect to a collecting conveyer 11 and a sup- 
plying conveyer 12. 

Consequently, the picking device 10 is ar- 
ranged with three sets of reservoir devices 13 and 
the drop out devices 14 at three stages of proximal 
side, intermediate side and the distal side at a 
position opposing to a flow shelf 15. Respective 
reservoir device 13 at the distal and intermediate 
side stages are adapted to move frontwardly, i.e. 
toward the flow shelf 15 above those in the inter- 
mediate and proximal side. Namely, in the picking 
device 10, a worker withdraws the reservoir device 
13 which becomes empty from an original position 
toward the flow shelf 15 upon transferring the 
goods in goods box 16 to the flow shelf 15, and 
pushes the reservoir device 13, to which the goods 
are transferred, into the original position after trans- 
ferring the goods into the reservoir device 13 at the 
position withdrawn toward the flow shelf 15. 

It should be noted that the picking device 10 
includes a transfer demand indicator 17 at the front 
face of each reservoir device 13 so that the fact 
that the reservoir becomes empty is indicated to 
the worker by flashing of the transfer demand in- 
dicator 17. At the same time, a transfer goods 
indicator 18 provided on the corresponding com- 



partment of the flow shelf 15 also flashes. 

As set forth above, the picking device 10 is 
arranged with the drop out devices 14 beneath the 
reservoir devices 13 so that shutter devices 21 of 

5 the drop out devices 14 are operated to open to 
drop out a desired number of goods onto the 
collecting conveyer 11 after opening operation of 
shutter devices 19 of the reservoir devices 13 for 
transferring all goods transferred to the reservoir 

to device 13 to the drop out device 14 at the down- 
stream position. 

In the picking device 10, respective ones of the 
reservoir devices 13 and the drop out devices 14 
are provided with partitioning walls 24, 25 inserted 

is into reservoir tanks 22 and drop out boxes 23 for 
defining a plurality of goods receptacle portions 26, 
27. The goods stored in each goods box 16 stored 
in each compartment of the flow shelf 15 in random 
fashion or in a predetermined arrangement, are 

20 manually transferred by the worker into each goods 
receptacle portion 26 of the reservoir device 13. 
The goods transferred into the reservoir device 13 
are then transferred to each goods receptacle por- 
tion 27 of the drop out device 14 by opening 

25 control of the shutter device 19 as set forth above. 
Then, the goods transferred to the drop device 14 
are dropped out per the goods receptacle portion 
27 by opening control of the shutter 21 as set forth 
above. It should be noted that the shutter devices 

30 19 and the shutter devices 21 are controlled by a 
picking control device (not shown) provided in the 
picking device 10. 

The picking device 10 is provided with an 
orienting device as discussed below in order to 

35 supply the goods dropped out from a plurality (for 
example, 20) of the drop out devices 14 forming 
one unit in the manner as set forth above into a 
container 32 on a container transporting line 31 in 
oriented fashion. 

40 Namely, the orienting device comprises a 

shoot 33 arranged at the lower side of the drop out 
devices 14 forming one unit along all of the drop 
out devices 14 of the picking device 10, the above- 
mentioned collecting conveyer 11 being arranged 

45 along the drop out device 14 at the downstream of 
the shoot 33 and the above-mentioned supply con- 
veyer 12 being arranged downstream of the col- 
lecting conveyer 11 for collecting the goods 
dropped out onto the collecting conveyer 11. In the 

so orienting device, the goods for one container which 
are dropped out from respective drop out devices 
14 are transferred to the collecting conveyer 11 via 
the shoot 33 and temporarily maintained on the 
collecting conveyer 11. After temporarily placing on 

55 the collecting conveyer 11 in the standby state, 
given the condition that the supply conveyer 12 
becomes empty, the collecting conveyer 11 is 
driven to transfer the goods on the collecting con- 
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veyer 11 onto the supply conveyer 12. Then, when 
the container 32 on the container transporting line 
31 is discriminated that it is the container to put the 
above-mentioned goods based on a bar code put 
on the container 32, the container 32 is stopped in 
front of the supply conveyer 12. The supply con- 
veyer 12 is then driven to supply the goods on the 
supply conveyer 12 into the container 32. 

The detail of the reservoir device 13 and the 
drop out device 14 are as follows: 

The reservoir device 13 has a plurality of 
goods receptacle portions 26 defined in a matrix 
form of n columns and k rows by the partitioning 
walls 24 inserted into the reservoir tank 22. To this 
end, the reservoir tank 22 has a large number of 
partitioning wail inserting slits similarly to the drop 
out box 23 illustrated in Fig. 5. When the size of 
the goods to be the objects for dropping out is 
differentiated, the arrangement pattern of the goods 
receptacle portions 26 defined in the reservoir tank 
22 can be changed in the same manner as the 
drop out box 23 illustrated in Fig. 7 by changing 
the inserting positions of the partitioning walls 24 in 
the common reservoir tank 22. 

On the other hand, in the reservoir device 13, 
the bottom of the goods receptacle portions 26 
defined in the reservoir tank 22 is designed to be 
opened and closed by the above-mentioned shutter 
device 19. As shown in Fig. 3, the shutter device 
19 comprises a pair of left and right large diameter 
gears 42 driven by a motor 41 and three sets of 
pairs of left and right smaller diameter idler gears 
43 arranged at insides of left and right side plates 
of the reservoir tank 22 and a plurality of struts are 
sequentially supported on parts of a pair of endless 
circulating chains 44 engaged with these gears 42 
and 43 to form an opening and closing member 45. 
Namely, the shutter device 19 moves the opening 
and closing member 45 in column direction (see 
Fig. 6) in response to driving of the motor 41 under 
control of the picking control device as set forth 
above and thus enables opening control of all 
goods receptacle portions 26 in the reservoir tank 
22. As a result, it becomes possible to transfer all 
goods in the reservoir tank 22 into the lower side 
drop out device 14. 

The drop out device 14 has a plurality of goods 
receptacle portions 27 in the matrix form of n 
columns and k rows corresponding to the goods 
receptacle portions 26 formed in the upper side 
reservoir device 13, defined by the partitioning 
walls 25 inserted into the drop out box 23. The 
drop out box 23 has a large number of partitioning 
wall receptacle slits 50, as shown in Figs. 5 and 6. 
When the sizes of the goods to be the objects for 
dropping out are different, the arrangement pat- 
terns of the goods receptacle portions 27 defined 
in the drop out box 23 can be changed as shown in 



Fig. 7 by changing the inserting positions of the 
partitioning walls 25 in the common drop out box 
23. 

Namely, depending upon the size (I x w) of 

5 the goods to be the object for dropping out, a 
pattern capable of storing the goods and having 
maximum frequency of storing is selected among 
various patterns of Fig. 7. 

Furthermore, in the drop out device 14, the 

10 bottom of the goods receptacle portions 27 formed 
in the drop out box 23 can be opened and closed 
by the shutter device 21 set forth above. As shown 
in Fig. 3, the shutter device 21 comprises a pair of 
left and right large diameter gears 52 driven by a 

/5 motor 51 and three sets of pairs of left and right 
smaller diameter idler gears 53 arranged at insides 
of left and right side plates of the drop out box 23. 
A larger opening and closing member 55 and a 
plurality of smaller opening and closing members 

20 56 are provided on a pair of endless circulating 
chains 54 engaged with these gears 52 and 53. 

The large opening and closing member 55 is 
formed by sequentially supporting a plurality of 
struts on parts of the chains 54. Namely, the shut- 

25 ter device 21 moves the large opening and closing 
member 55 in the row direction (see Fig. 6) in 
response to driving of the motor 51 under control 
of the picking control device as set forth above to 
simultaneously open the bottoms of the goods re- 

30 ceptacle portions 27 per one column. 

On the other hand, as shown in Fig. 4, respec- 
tive smaller opening and closing members 56 are 
supported by supporting members 57 provided on 
the chain 54 for arranging at the tip end of the 

35 larger opening and closing member 55 and so as 
to be supported in parallel relationship to each 
other and pivoted about a support shaft 58 extend- 
ing substantially parallel to the bottoms of the 
goods receptacle portions 27 for opening and clos- 

40 ing the bottoms. By a pushing rod guide 61 sup- 
ported by a support member 59 provided on the 
chain 54, pushing rods 62 and opening and closing 
cylinder devices 63 corresponding to respective 
smaller opening and closing members 56 are sup- 

45 ported. The pushing rod 62 contacts the lower 
surface of the smaller opening and closing member 
56 and moves toward and away from the lower 
surface under the guidance of the pushing rod 
guide 61. The opening and closing cylinder device 

50 63 drives the pushing rod 62 to push up the 
smaller opening and closing member 56 by the 
pushing rod 62 for closing motion of the bottom of 
the goods receptacle portion 27. it should be noted 
that the smaller opening and closing member 56 

55 opens the bottom of the goods receptacle portion 
27 by rotating due to its own weight when the 
opening and closing cylinder device 63 retracts the 
pushing rod 62. By this, the smaller opening and 
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closing member 56 can open and close the bottom 
of the corresponding goods receptacle portion 27 
independently. 

It should be noted that the smaller opening and 
closing member 56 is sized corresponding to a 
minimum interval of the partitioning walls 25 in- 
serted in the drop out box 23, and a plurality of the 
smaller opening and closing members 56 of the 
relevant size are provided in parallel. For instance, 
assuming the minimum interval of the above-men- 
tioned partitioning walls 25 is w6 (see Fig. 7) 
corresponding to 6 rows arrangement pattern of 
Fig. 8, the small opening and closing members 56 
of the size in the column direction coincident with 
w6 (see Fig. 6) are employed. Then, a total of 6 
smaller opening and closing members 56 are ar- 
ranged on the tip end of the larger opening and 
closing member 55. 

Here, a discussion follows for a concrete man- 
ner of use of the drop out device 14, given by the 
following steps (1) and (2) (see Fig. 8). 

(1) Depending upon the size (I x w) of the 
goods to be the objects for dropping out, the 
inserting positions of the partitioning walls 25 
are selected to vary the arrangement pattern of 
the goods receptacle portions 27 defined in the 
drop out box 23. For example, depending upon 
variation of w as large, medium and small in the 
sizes (t x w) of the goods, 2 rows, 4 rows and 6 
rows patterns of Fig. 8 can be set respectively. 

It should be noted that, at the same time, 
the inserting positions of the partitioning walls 
24 in the reservoir tube 22 are selected also in 
the reservoir device 13 so that the arrangement 
pattern of the goods receptacle portions 26 simi- 
lar to that in the drop out device 14 is set. 

(2) Upon dropping out of the goods from re- 
spective goods receptacle portions 27, all of the 
smaller opening and closing members 56 at 
least partly corresponding to the bottoms of the 
goods receptacle portions 27 are operated to 
open by actuation of the opening and closing 
cylinder devices 63 under control of the shutter 
device 21 by the picking control device set forth 
above. 

For instance, in case of the 2 row arrangement 
pattern of Fig. 8, by controlling opening by ac- 
tuation of the corresponding opening and closing 
cylinder devices 63 for 3 smaller opening and 
closing members 56 corresponding to the bottom 
of the relevant goods receptacle portion 27, one 
goods can be dropped out. 

On the other hand, in case of the 4 rows 
pattern in Fig. 8, by controlling opening by ac- 
tuation of the corresponding opening and closing 
cylinder devices 63 for 2 smaller opening and 
closing members 56 (one of the smaller opening 
and closing members 56 corresponds to half of the 



goods receptacle portion 27) corresponding to the 
bottom of the goods recetacle portion 27, one 
goods can be dropped out. 

On the other hand, in case of the 6 rows 
5 pattern in Fig. 8, by controlling opening by ac- 
tuation of the corresponding opening and closing 
cylinder devices 63 for only one smaller opening 
and closing member 56 corresponding to the bot- 
tom of the goods recetacle portion 27, one goods 

jo can be dropped out. 

It should be noted that, when 2 goods are to be 
dropped out in the 2 rows arrangement pattern of 
Fig. 8 for example, all of 6 smaller opening and 
closing members 56 may be simultaneously op- 

15 erated to open by actuating corresponding opening 
and closing cylinder devices 63. 

After dropping out the goods in all of the goods 
receptacle portions 27 in 1 column through the 
above-mentioned step (2), the larger opening and 

20 closing member 55 is shifted for one column by 
actuation of the motor 51 while all smaller opening 
and closing members 56 are operated for closing. 
Subsequently, the above-mentioned process of (2) 
will be repeated as required. 

25 Next, a discussion will be given for the oper- 

ations of the above-mentioned embodiment. 

In the above-mentioned embodiment, the push- 
ing rods 62 driven by the opening and closing 
cylinder devices 63 contact the lower surfaces of 

30 the smaller opening and closing members 56 to 
close the bottom of the goods receptacle portions 
27 by pushing up the smaller opening and closing 
members 56 by the pushing rods 62 and to open 
the bottom of the goods receptacle portions 27 by 

35 pivoting due to the weights of the smaller opening 
and closing members 56 themselves in response 
to retraction of the pushing rods 62. The goods can 
be dropped out from the goods receptacle portions 
27 which are opened at the bottom. 

40 Accordingly, in the above-mentioned embodi- 

ment, even when the opening and closing cylinder 
devices 63 having a uniform stroke are employed, 
the smaller opening and closing members 56 of the 
different length can be opened and closed with 

45 certainly. Thus, by employing opening and closing 
cylinder devices 63 having a uniform stroke, the 
bottom opening and closing members for the 
goods receptacle portions 27 having different bot- 
tom opening sizes can be opened and closed with 

50 certainly to improve efficiency of facility. 

On the other hand, according to the embodi- 
ment set forth above, when the sizes of the goods 
to be the objects for dropping out are different, the 
arrangement pattern of the goods receptacle por- 

55 tions 27 defined in the drop out box 23 is changed 
by changing the inserting positions of the partition- 
ing walls 25 in the drop out box 23, and the smaller 
opening and closing members 56 to be operated to 
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open upon dropping out of the goods are appro- 
priately selected corresponding to variation of the 
arrangement patterns of the goods receptacle por- 
tions 27. Namely, by changing of the insertion 
position of the partitioning walls 25 and selection of 
the smaller opening and closing members 56 to be 
opened and closed, it becomes possible to drop 
out a variety of sizes of goods employing drop out 
devices 14 having the same basic construction for 
improving the efficiency of the facility. 

Furthermore, in the drop out device 14, the 
smaller opening and closing members 56 having 
sufficient length L (average length or maximum 
length of I segments of all arrangement pattern or 
so forth) for preventing the goods from falling off 
the goods receptacle portion 27 defined in the cut 
out box 23 are arranged in parallel relationship. For 
example, with respect to 6 rows and 4 columns and 
6 rows and 12 columns arrangement patterns of 
Fig. 9, the smaller opening and closing member 56 
having the size in the column direction (see Fig. 6) 
coincident with w6, and the size in the row direc- 
tion (see Fig. 6) being above-mentioned L is em- 
ployed so that a total of 6 smaller opening and 
closing members 56 are arranged at the tip end of 
the larger opening and closing member 55. 

Here, a discussion follows for concrete manner 
of use of the drop out device 14, given by the 
following steps (1) and (2) (see Fig. 9). 

(1) Depending upon the size (I x w) of the 
goods to be the objects for dropping out, the 
inserting positions of the partitioning walls 25 
are selected to vary the arrangement pattern of 
the goods receptacle portions 27 defined in the 
drop out box 23. For example, depending upon 
variation of I as large and small in the sizes (1 
x w) of the goods, the arrangement pattern, such 
as 6 rows and 4 columns, 6 rows and 12 col- 
umns of Fig. 9 or so forth, is set respectively. 

It should be noted that, at the same time, 
the inserting positions of the partitioning walls 
24 in the reservoir tank 22 are selected also in 
the reservoir device 13 so that the arrangement 
pattern of the goods receptacle portions 26 simi- 
lar to that in the drop out device 14 is set. 

(2) Upon dropping out of the goods from re- 
spective goods receptacle portions 27, and 
when the number of the remaining goods in the 
leading column is smaller than the required 
number, by the control of the shutter device 21 
by the picking control device as set forth above, 
all of the smaller opening and closing members 
56 are initially operated to open to drop out 
remaining goods in the leading column and held 
in an open condition for a preset period 
(necessary to pass the goods). Subsequently, 
when the remaining necessary number of goods 
to be dropped out is greater than the number of 



goods in the column, the larger opening and 
closing member 55 is moved over correspond- 
ing number of columns with maintaining all the 
smaller opening and closing members 56 in the 
5 open condition to drop out the goods in the 
columns. Thereafter, the larger opening and 
closing member 55 is moved over one column 
while the smaller opening and closing members 
56 in a number corresponding to the remaining 
70 necessary number of goods to be dropped out 
are held open and the other smaller opening 
and closing members 56 are closed. 
For example, in case of the 4 columns arrange- 
ment pattern of Fig. 9 and assuming the number of 
75 the goods to be dropped out is 7, all of the smaller 
opening and closing members 56 are initially op- 
erated to open for dropping out 6 goods in the 
leading column. Subsequently, only one smaller 
opening and closing member 56, corresponding to 
20 the remaining necessary number (1) of goods to be 
dropped out is opened and the other smaller open- 
ing and closing members 56 are closed. In this 
condition, the larger opening and closing member 
55 is shifted over one column to drop out 1 goods 
25 corresponding to the smaller opening and closing 
member 56 which is held in an open condition. 

On the other hand, even in the 12 columns 
arrangement pattern of Fig. 9 and assuming the 
number of goods to be dropped out is 7, as illus- 
30 trated in the column of 12 columns (I) of Fig. 9 and 
similar to- the above, all of the smaller opening and 
closing members 56 are initially operated to open 
for dropping out 6 goods in the leading column and 
maintain the open condition for the predetermined 
35 period of time. Subsequently, only one smaller 
opening and closing member 56 corresponding to 
the remaining necessary number (1) of goods to be 
dropped out is opened and the other smaller open- 
ing and closing members 56 are closed. In this 
40 condition, the larger opening and closing member 
55 is shifted over one column to drop out 1 goods 
corresponding to the smaller opening and closing 
member 56 which is held in an open condition. 
It should be noted that, in the 4 columns ar- 
45 rangement pattern of Fig. 9, the length L of the 
smaller opening and closing member 56 is smaller 
than the length t of the goods receptacle portion 
27. Therefore, when the necessary number to be 
dropped out is 7, it is possible to open only one 
so smaller opening and closing member 56 and move 
the large opening and closing member 55 over one 
column for dropping out all 7 goods in one action, 
as an alternative of the above-mentioned method of 
the invention. 

55 However, in case of the 12 columns arrange- 

ment pattern of Fig. 9, since the length L of the 
smaller opening and closing member 56 is greater 
than the length t of one goods receptacle portion 
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27, the problems discussed with respect to the 
prior art may arise unless the method of the 
present invention is followed. That is, 6 smaller 
opening and closing members 56 held in their 
closed position have the tip ends thereof extending 
over the corresponding goods receptacle portions 
27 to partly block the bottoms of the adjacent 6 
goods receptacle portions 27 to make dropping out 
of a total of 6 goods from the 6 goods receptacle 
portions 27 in the adjacent column impossible. 

According to the above-mentioned embodi- 
ment, the opening and closing process of the 
smaller opening and closing members 56 and the 
larger opening and closing member 55 for drop- 
ping out the goods are as follows: 

© When the number of goods in the leading 
column where the goods are maintained is 
smaller than the total number to be dropped out, 
all of the smaller opening and closing members 
56 are operated to open to drop out the goods 
maintained in the above-mentioned leading col- 
umn. 

@ After dropping out in the above-mentioned 
step © . if the remaining necessary number to 
be dropped out exceeds the column units, the 
larger opening and closing member 55 is moved 
over corresponding number of columns with 
maintaining all smaller opening and closing 
members 56 in their open position. 
© After dropping out in the above-mentioned 
step @. the larger opening and closing member 
55 is moved over one column with opening a 
number of smaller opening and closing mem- 
bers 56 which corresponds to the remaining 
necessary number to be dropped out. 
It should be noted that among the concrete use 
procedure steps (1) and (2) of the drop out device 
as set forth above, (2) can be replaced with the 
following processes. 

Namely, upon goods being dropped out in the 
above-mentioned (2), when the remaining number 
of goods maintained in the leading column is small- 
er than the total number to be dropped out, all of 
the smaller opening and closing members 56 are 
operated to open and maintained in an open con- 
dition for the predetermined period (necessary for 
passing the goods). Subsequently, operating all of 
the smaller opening and closing members 56 to 
close, the larger opening and closing member 55 is 
moved over only one column. After dropping out 
the goods in this column, if the remaining neces- 
sary number to be dropped out is in excess of the 
column units, the above-mentioned operation is 
repeated for corresponding column units again to 
drop out the goods in the column unit. Subse- 
quently, a number of the smaller opening and 
closing members 56 corresponding to the remain- 
ing necessary number to be dropped out are op- 



erated to open. 

For example, in the 12 columns arrangement 
pattern of Fig. 9 and assuming the number of 
goods to be dropped out is 7, as illustrated in the 

5 column of 12 columns (II) of Fig. 9, all of the 
smaller opening and closing members 56 are ini- 
tially operated to open for dropping out 6 goods in 
the leading column. After maintaining the open 
condition for the predetermined period of time, all 

10 of the smaller opening and closing members are 
operated to close and the larger opening and clos- 
ing member is shifted over one column. Subse- 
quently, only a number of the smaller opening and 
closing members 56 corresponding to the remain- 

15 ing necessary number (1) to be dropped out is 
opened and the other smaller opening and closing 
members 56 are closed. 

In the above-mentioned embodiment, the open- 
ing and closing process of the smaller opening and 

20 closing members 56 and the larger opening and 
closing member 55 for dropping out the goods are 
as follows: 

© When the number of goods in the leading 
column where the goods are maintained is 
25 smaller than the total number to be dropped out, 
all of the smaller opening and closing members 
56 are operated to open to drop out the goods 
maintained in the above-mentioned leading col- 
umn. 

30 @ After dropping out in the above-mentioned 
step © , all the smaller opening and closing 
members 56 are operated to close, and the 
larger opening and closing member 55 is moved 
over 1 column. 
35 ® After dropping out in the above-mentioned 
step © , if the remaining necessary drop out 
number exceeds the column units, the larger 
opening and closing member 55 is moved over 
one column to repeat the above-discussed op- 
40 eration for dropping out the goods per column. 

(3) After dropping out in the above-mentioned 
step © , only a number of the smaller opening 
and closing members 56 which corresponds to 
the remaining necessary number to be dropped 
45 out are opened. 

Namely, in each of the above-mentioned em- 
bodiments, when the goods are dropped out from 
the goods receptacle portions 27, the smaller open- 
ing and closing members 56 corresponding to 
so those goods receptacle portions 27 are always set 
to the open condition. Accordingly, even when the 
same configuration of the smaller opening and 
closing members 56 (for example, smaller opening 
and closing members of an average length) is 
55 employed in common to various arrangement pat- 
terns of the goods receptacle portions 27 and when 
it is applied to the arrangement pattern having a 
large number of columns due to small size of the 
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goods, the tip ends of the smaller opening and 
closing members 56 will never block the goods 
receptacle portions 27 in the adjacent column even 
partly to enable the total necessary number of 
goods to be dropped out with certainly. 5 

On the other hand, in each of the above-men- 
tioned embodiments, when the goods in a plurality 
of columns are to be dropped out, in advance of an 
operation for closing the smaller opening and clos- 
ing members 56 which are once opened for drop- io 
ping out the corresponding goods for opening the 
bottom of the goods receptacle portions 27, the 
smaller opening and closing members 56 are stop- 
ped at open positions for the predetermined period 
of time after dropping out. By this, the goods to be 75 
dropped out will never be clamped by the smaller 
opening and closing member 56 and so are permit- 
ted to be dropped out with certainly. 

It should be noted that, as the concrete manner 
of use of the drop out device 14, it is possible to 20 
employ a use method as discussed in (A) and (B) 
set out below a combination the use method dis- 
cussed in terms of Fig. 8 and the use method 
discussed in terms of Fig. 9. 

(A) A method of dropping out goods as a com- 25 
bination of the following steps © to @ 

® to store the goods in a plurality of goods 
receptacle portions defined in the form of 
matrix by partitioning walls inserted into the 
drop out box, operating the opening and clos- 30 
ing devices provided on the bottom of each 
goods receptacle portion to open, and to thus 
enable dropping out of the goods in each 
goods receptacle portion; 

@ to move the large opening and closing 35 
member which can open and close the bot- 
tom of the goods receptacle portions in 1 
column simultaneously by the opening and 
closing device, to operate the smaller open- 
ing and closing members which are arranged ao 
at the tip end of the larger opening and 
closing member and can open and close the 
bottom of each goods receptacle portions 
independently to open and close, and thus 
enable drop out of the goods in each goods 45 
receptacle portion; 

(3) to select the inserting portions of the 
partitioning walls into the drop out box to 
change the arrangement pattern of the goods 
receptacle portions defined in the drop out 50 
box, to provide a plurality of smaller opening 
and closing members corresponding to the 
minimum interval of the partitioning walls to 
be inserted into the drop out box in parallel 
relationship, and to operate all of the smaller 55 
opening and closing members at least partly 
corresponding to the bottom of the goods 
receptacle portions upon dropping out the 



goods from he goods receptacle portions; 
@ when the number of goods maintained in 
the leading column is smaller than the total 
necessary number to be dropped out, to ini- 
tially operate all of the smaller opening and 
closing members to open for dropping out 
the goods remaining in the leading column, 
when the remaining necessary number to be 
dropped out exceeds the column unit num- 
ber, to move the larger opening and closing 
member over the corresponding column units 
with maintaining all of the smaller opening 
and closing members open to drop out the 
goods in those column units, and after drop- 
ping out set forth above, to move the larger 
opening and closing member over 1 column 
with keeping open a number of the smaller 
opening and closing members corresponding 
to the remaining necessary number to be 
dropped out and operating the other smaller 
opening and closing members to close. 
(B) A method of dropping out goods as a com- 
bination of the following steps © to @ 

® to store the goods in a plurality of goods 
receptacle portions defined in the form of 
matrix by partitioning walls inserted into the 
drop out box, operating the opening and clos- 
ing devices provided on the bottom of each 
goods receptacle portion to open, and to thus 
enable drop out of the goods in each goods 
receptacle portion; 

@ to move the large opening and closing 
member which can open and close the bot- 
tom of the goods receptacle portions in 1 
column simultaneously by the opening and 
closing device, to operate the smaller open- 
ing and closing members which are provided 
at the tip end of the large opening and clos- 
ing member and can open and close the 
bottom of each goods receptacle portions 
independently to open and close, and thus 
enable drop out of the goods in each goods 
receptacle portion; 

(3) to select the inserting portions of the 
partitioning walls in the drop out box to 
change the arrangement pattern of the goods 
receptacle portions defined in the drop out 
box, to provide a plurality of smaller opening 
and closing members corresponding to the 
minimum interval of the partitioning walls to 
be inserted into the drop out box in parallel 
relationship, and to operate alf of the smaller 
opening and closing members at least partly 
corresponding to the bottom of the goods 
receptacle portions for opening upon drop- 
ping out of the goods from the goods recep- 
tacle portions; 
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@ when the number of goods maintained in 
the leading column is smaller than the total 
necessary number to be dropped out. to ini- 
tially operate all of the smaller opening and 
closing members to open for dropping out 
the goods remaining in the leading column 
and thereafter operate all smaller opening 
and closing members to close, when the re- 
maining necessary number to be dropped out 
exceeds the column unit number, to move 
the larger opening and closing member over 
the corresponding column units with main- 
taining all of the smaller opening and closing 
members open to drop out the goods in 
those column units, and after dropping out 
set forth above, to move the larger opening 
and closing member over only one column 
with operating a number of the smaller open- 
ing and closing members corresponding to 
the remaining necessary number to be 
dropped out to open. 

It should be noted that, in 0 of (A) and @ 
of (B) set forth above, when goods are to be 
dropped out over a plurality of columns, the 
smaller opening and closing members which 
have been opened for opening the bottom of the 
goods receptacle portions for dropping out the 
goods may be stored at an open position for the 
predetermined period after dropping out in ad- 
vance of a closing operation of the smaller 
opening and closing members. 

INDUSTRIAL APPLICABILITY 

As set forth, according to the present invention, 
a facility efficiency can be improved by employing 
the opening and closing cylinder devices having 
uniform stroke length and assuring opening and 
closing of the bottom opening and closing mem- 
bers for the goods receptacle portions having dif- 
ferent bottom opening sizes. 

On the other hand, according to the present 
invention, employing the drop out device having a 
common basic construction, it is enabled to drop 
out a variety of sizes of goods to improve the 
efficiency of facility. 

Also, according to the present invention, when 
an identical configuration of the smaller opening 
and closing members are employed in common to 
various arrangement patterns of the goods recepta- 
cle portions, it makes possible to drop out with 
certainly a total necessary number to be dropped 
out. 

Claims 

1. Goods drop out device having goods recepta- 
cle portions defined in a drop out box and 



opening and closing devices for opening and 
closing the bottoms of the goods receptacle 
portions, comprising: said opening and closing 
devices each comprising an opening and clos- 

5 ing member pivotable about a support shaft 

extending substantially in parallel to the bottom 
of said goods receptacle portion for opening 
and closing said bottom; a pushing rod con- 
tacting with the lower surface of said opening 

10 and closing member and moving toward and 

away from said lower surface; and an opening 
and closing cylinder device for driving said 
pushing rod and operating to close the bottom 
of said goods receptacle portion by pushing up 

75 said opening and closing member by said 

pushing rod. 

2. Goods dropping out method, in which goods 
are stored in a plurality of goods receptacle 

20 portions defined by partitioning walls inserted 

into a drop out box, opening and closing de- 
vices provided on the bottoms of respective 
goods receptacle portions is operated to open 
to enable dropping out of the goods in respec- 

25 tive goods receptacle portions, comprising the 

steps of: selecting insertion positions of said 
partitioning walls in said drop out box to modi- 
fy an arrangement pattern of said goods recep- 
tacle portions in said drop out box; to provide 

30 a plurality of smaller opening and closing 

members corresponding to a minimum interval 
of said partitioning walls to be inserted into 
said drop out box in parallel relationship to 
each other; and operating all of smaller open- 

35 ing and closing members at least partly cor- 

responding to the bottom of the goods recep- 
tacle portions upon dropping out the goods 
therefrom. 

40 3. Goods drop out device defining a plurality of 
goods receptacle portions defined by partition- 
ing walls which are inserted into a drop out 
box, having an opening and closing device at 
the bottom of each of said goods receptacle 

45 portions so that dropping out of the goods in 

the goods receptacle portions by opening op- 
eration of said opening and closing device, 
comprising: the partitioning walls have selec- 
table insertion positions in said drop out box 

so for modifying the arrangement pattern of said 

goods receptacle portions defined in said drop 
out box; and said opening and closing device 
includes a plurality of smaller opening and 
closing members corresponding to the mini- 

55 mum interval of said partitioning walls inserted, 

in parallel relationship to each other; and upon 
dropping out of the goods from respective 
goods receptacle portions, opening all of said 
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smaller opening and closing members at least 
partly corresponding to the bottom of said 
goods receptacle portions. 

4. Goods dropping out method, in which goods 5 
are stored in a plurality of goods receptacle 
portions defined in a matrix fashion within a 
drop out box, a large opening and closing 
member which can simultaneously open and 
close the bottoms of respective goods recepta- jo 
cle portions in one column being moved per 
column, smaller opening and closing members 
provided on the tip end of said larger opening 

and closing member and capable of opening 
and closing the bottoms of respective goods J5 
receptacle portions independently are operated 
to open and close for enabling dropping out of 
goods in each goods receptacle portion, 
wherein the dropping out method comprising 
the steps of: when the number of goods main- 20 
tained in a leading column where the goods is 
remained is smaller than a required total num- 
ber to be dropped out, initially operating all of 
said smaller opening and closing members to 
open to drop out the goods remained in said 25 
leading column; when the required necessary 
number to be dropped out after dropping out 
of said leading column is in excess of a unit 
number of the column, moving said larger 
opening and closing member over correspond- 30 
ing columns with maintaining ail of the smaller 
opening and closing members at open con- 
dition for dropping out the goods per column; 
and moving said larger opening and closing 
member over one column with opening only 35 
number of said smaller opening and closing 
members corresponding to the remaining nec- 
essary number to be dropped out and closing 
the remaining smaller opening and closing 
members after the foregoing drop out opera- 40 
tion. 

5. Goods dropping out method, in which goods 
are stored in a plurality of goods receptacle 
portions defined in a matrix fashion within a 45 
drop out box, a large opening and closing 
member which can simultaneously open and 
close the bottoms of respective goods recepta- 
cle portions in one column being moved per 
column, smaller opening and closing members 50 
provided on the tip end of said larger opening 

and closing member and capable of opening 
and closing the bottoms of respective goods 
receptacle portions independently are operated 
to open and close for enabling dropping out of 55 
goods in each goods receptacle portion, 
wherein the dropping out method comprising 
the steps of: when the number of goods main- 



tained in a leading column where the goods is 
remained is smaller than a required total num- 
ber to be dropped out, initially operating all of 
said smaller opening and closing members to 
open to drop out the goods remained in said 
leading column; operating all of said smaller 
opening and closing members to close after 
dropping out of goods; when the required nec- 
essary number to be dropped out after drop- 
ping out of said leading column is in excess of 
a unit number of the column, moving said 
larger opening and closing member over only 
one column to repeat the foregoing operation 
for dropping out goods per column; and after 
the foregoing dropping out, operating only a 
number of said smaller opening and closing 
members corresponding to the remaining nec- 
essary number to be dropped out after the 
foregoing drop out operation. 

6. Goods dropping out method as set forth in 
claim 4 or 5, wherein, when the goods in a 
plurality of columns are to be dropped out, 
said smaller opening and closing members 
which is once opened for opening the bottom 
of said goods receptacle portions, are stopped 
for a preset period after dropping out in ad- 
vance of operation of said smaller opening and 
closing members to close. 
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